A prospective study of Brucella sero-prevalence was conducted in 30 stray dogs in Mymensingh Municipal Corporation area of Bangladesh during the period from January to December 2009. All the sera were screened primarily by Rose Bengal Plate Test (RBPT). Positive, doubtful and negative serum samples were further confirmed with Slow Agglutination Test (SAT), Standard Tube Agglutination Test (STAT) and indirect Enzyme Linked Immunosorbent Assay (ELISA) and all the SAT, STAT and ELISA negative samples were confirmed as negative. The sensitivity of RBPT, SAT and STAT was found to be of 100%, 66.67% and 66.67% with considering ELISA as a standard test while specificity was found to be of 96.29%, 100% and 100% in stray dogs. This indicates that the SAT and STAT are found more specific than RBPT. Evaluation of comparison of sero-prevalence rates of canine brucellosis with the four sero-tests advocated to use ELISA for diagnosis of canine brucellosis. The overall sero-prevalence of canine brucellosis was recorded as 13.33%, 6.67%, 6.67% and 10.0% with RBPT, SAT, STAT and ELISA, respectively. Sero-results have analyzed on the basis of two age groups (up to 6 months and 7 to 36 months) and sex (male and female). Significantly (p<0.01) higher sero-prevalence rate of canine brucellosis was recorded in stray dogs aged between 7 to 36 months (14.81%, 7.40%, 7.40% and 11.11%) in comparison to aged group up to 6 months ( 0%, 0%, 0% and 0% ) with RBPT, SAT, STAT and ELISA, respectively. The sero-prevalence rate of canine brucellosis was found significantly (p <0.01) higher in female dogs (15.78%, 10.52%, 10.52% and 15.78%) in comparison to male (9.09%, 0%, 0% and 0%) with RBPT, SAT, STAT and ELISA, respectively. It appears from this study that brucellosis is an endemic disease and measures are needed to reduce this high prevalence of canine brucellosis in Bangladesh.
INTRODUCTION
Brucellosis is a global zoonotic disease, caused by Brucella spp. in several animal species and in humans. The most clinically relevant Brucella species, Brucella abortus, B. melitensis, B. canis and B. suis, tend to be hostadapted, although infections of other animal species, including humans, may occur sporadically (Samad, 2008) . Canine brucellosis is usually caused by B. canis, although B. abortus, B. suis, B. melitensis also produce disease when dogs eat placentas from animals (Samad, 2008) . There are reported evidence that Brucella transmit from cattle to dog and this dog play a possible role as vector (Prior, 1976; Bicknell and Bell, 1979) . The B. melitensis is considered the most virulent species for humans, followed by B. suis and B. abortus in that order. The clinical infection with B. canis caused abortion and infertility in female dogs, epididymitis and testicular atrophy in male dogs and generalized lymphadenitis in both (Dunne et al., 2002) . Because the disease develops asymptomatically in dogs and gives uncertain clinical signs, laboratory tests are very important for the diagnosis is usually accomplished by isolation of the causative agent but cultivation is time-consuming and fastidious as members of the genus Brucella do not grow easily. Accordingly, serological diagnostic techniques have been developed to overcome the limits of bacterial isolation. Several serological assays are commercially available for rapid diagnosis of brucellosis which is especially important in order to isolate infected dogs and prevent secondary infections of susceptible animals. The Rose Bengal Plate Test (RBPT), Slow Agglutination Test (SAT), Standard Tube Agglutination Test (STAT) and Enzyme Linked Immunosorbent Assay (ELISA) are commercially available serological methods for the diagnosis of brucellosis. Several researchers have reported rates of seroprevalence ranging between 2 and 30% in dogs in various countries of the world (Boebel et al., 1979; Mosallanejad et al., 2009 ). The sero-prevalence of brucellosis in food animals (Mustafa, 1984; Rahman and Mia 1970; Rahman and Rahman 1981; Rahman et al., 1978; 1988; 1997; Uddin and Rahman 2007 ) and humans Rahman et al., 1988) have been reported from Bangladesh but similar seroprevalence reports on canine brucellosis are not available under local conditions. This paper describes the seroprevalence of brucellosis in stray dogs detected by using four sero-tests in Bangladesh.
MATERIALS AND METHODS
A total of 30 street dogs were caught with the help of Municipal Corporation of Mymensingh district during the period of January to December 2009. All the dogs caught for euthanasia were first examined the external appearance. The data about the sex and age of all the randomly selected dogs were collected by through examination of each of the dogs. The animals were controlled by locally prepared mechanical device and about 10 ml of blood was drawn directly from the left ventricle of heart with the help of sterile syringe and needle. During collection of blood all precaution were taken to avoid hemolysis. The collected blood was immediately transferred to the collecting test tubes and allowed to clot undisturbed at the room temperature for half an hour in the laboratory and later were kept overnight at 4 °C in refrigerator. Then the sera were separated in the next day by centrifugation at 3000 rpm for 10 minutes and the sera were stored at -20 °C until tested.
Each of the collected serum samples was tested with RBPT, STAT, SAT and ELISA as per the manufacturer's instruction. The RBPT antigen (Veterinary Laboratory Agency, UK) prepared by a heat killed stained suspension of Brucella melitensis S99). The Brucella STAT antigen (Cypress Diagnostics, Belgium) was used for this test. The SAT (Symbiotic, concentrated suspension of Brucella abortus Weybridge, strain 99) was carried out with EDTA as described by Garin et al. (1985) .
Statistical analysis
Test results and potential association with age, sex and among tests were performed by SPSS 10.0 for Windows using Fisher's exact test and Chi-square analysis.
RESULTS AND DISCUSSION
Brucellosis is a widespread and an important reproductive disease of animals and remains a major zoonosis (WHO, 2006). The sero-prevalence of brucellosis in food animals (Rahman and Mia 1970; Rahman and Rahman, 1981; 1982; Pharo et al., 1981; Rahman et al., 1978; 1997; 1988 These results indicate that brucellosis is an endemic disease in food animals and humans in Bangladesh. This study is the first report on the sero-prevalence of brucellosis in stray dogs of Bangladesh by using four commercial sero-diagnostic kits.
Sensitivity of RBPT, SAT, STAT was found to be of 100%, 66.67% and 66.67% with considering ELISA as a gold standard test while specificity was found to be of 96.29%, 100% and 100% in stray dogs (Table 1 ). It appears that SAT and STAT is found more specific than RBPT.
Serum samples of 30 stray dogs were tested by the commercial diagnostic test kits of RBPT, SAT, STAT and indirect ELISA and their results are presented in Table 2 . The sero-prevalence of canine brucellosis detected by using RBPT, SAT, STAT and ELISA showed 13.33% (n = 4), 6.67% (n = 2), 6.67% (n = 2) and 10.0% (n = 3), respectively. It appears that the highest sero-prevalence of canine brucellosis was recorded with RBPT (13.33%) and the lowest sero-prevalence with SAT (6.67%) and STAT (6.67%). These sero-positivity results were considered Brucella infection due to natural infection because vaccination has never been practiced in Bangladesh.
The highest sero-prevalence of canine brucellosis was recorded with RBPT (13.33%) in comparison to SAT (6.67%) and STAT (6.67%). These sero-prevalence results correlate with the report of Zivojinovic et al. (2006) who reported 16.55% and 11.25% sero-positivity with Rapid agglutination test and Slow agglutination test, respectively in stray dogs. Comparative evaluation of indirect ELISA with RBPT, SAT and STAT positive and suspicious sera ensured a very high sensitivity and specificity. Sensitivity of RBPT, SAT and STAT was found to be of 100%, 66.67% and 66.67% with considering ELISA as a standard test while specificity was found to be of 96.29%, 100% and 100% in stray dogs (Table 1) . Therefore, SAT and STAT were found more specific than RBPT. It appears that RBPT could be used as a screening test for brucellosis due to its low cost and easy execution. The ELISA would provide better estimates of the actual prevalence of the infection as has been reported by Taner et al. (2005) . The indirect ELISA has detected 10% sero-prevalence rate of brucellosis in stray dogs which supports the earlier reports of Radojivic et al. (2001) who reported 9.37% and 10.87% sero-prevalence of brucellosis in stray dogs of Podgoria and Belgrade, respectively. However, higher (Diker et al., 1987; Molnar et al., 2001 ; KhairaniBejo and Bahaman, 2006) and lower (Myers and Varela-Diaz, 1980; Baldi et al., 1994; Taner et al., 2005) seroprevalence rates of brucellosis have been reported in unattended dogs elsewhere.
Analysis of sero-results on the basis of two age groups (up to 6 months and 7 to 36 months) showed that all the dogs up to 6 months of age were found negative to all the used four sero-tests. Of the 24 stray dogs aged between 7 to 36 months tested with RBPT, SAT, STAT and ELISA, of which 4 (14.81%), 2 (2.40%), 2 (2.40%) and 3 (11.11%) dogs showed positive reaction to brucellosis, respectively (Table 2) . These results support the earlier report of Mosallanejad et al. (2009) who reported more Brucella infection in dogs above 5 years (9.3%; 4 of 43) in comparison with dogs less than 5 years (1.69%; 1 of 59). These results indicate that the canine brucellosis is mainly prevalent in adult stray dogs. This shows that higher age may increase exposing probability to infection.
Sex-wise analysis of the sero-prevalence of brucellosis in stray dogs revealed that out of 11 male dogs, only one male dog showed positive reaction with RBPT (9.09%), whereas of the 19 female dogs tested, of which 3 (15.78%), 2(10.52%), 2 (10.52%) and 3 (15.78%) were found positive with RBPT, SAT, STAT and ELISA, respectively ( Table 2 ). These sero-results indicate significantly (p < 0.01) higher sero-prevalence of brucellosis in female than male dogs which are in conformity with that of Bigdeli et al. (2011) who reported higher seroprevalence of brucellosis in female than male dogs.
It may be concluded from the results of this study that stray dog population in Bangladesh may be considered as a carrier of Brucella infection and might act as a risk for food animal and human health. Therefore, further studies should be conducted on the sero-prevalence of canine brucellosis simultaneously with B. abortus and B. canis derived antigens in a large population of stray and pet dogs with isolation and characterization of the causative agent.
